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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a press forming method for 
reducing the deformation of a throwaway chip having a changed 
shape in the thickness direction, for example, the chip of a 
large clearance angle and a chip having a deep breaker or a 
projection for treating deep-cut fragments in a cutting face, 
etc. 

SOLUTION: In a method for controlling the deformation of 
material pressed by using a powder metallurgy method of 
cemented carbide and cermet, a data recording means for the 
powder characteristics, the fluctuation condition, the 
correction rule, the chip deformation, etc., is provided, and. 
the driving order of upper and lower punches, the position 
control, and the first estimated pressure are read from the 
fluctuation condition data record corresponding to the model 
number and the powder characteristics of the throwaway chip. 
An applicable corrective rule is selected among the 
corrective rules, the first estimated value is corrected to 
obtain the second estimated value, and a press is controlled 
by the second estimated value in this manufacturing method of 
the throwaway chip of small deformation. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim (s)] 

[Claim 1]Have the following and it corresponds to the powder characteristic corresponding to a part 
number and said powder characteristic data recording device of a throwaway tip, A means to read from 
a change condition data recording device, and to obtain the 1st predicted value of driving order of 
an upper punch of a pressing machine, and a lower punch, position control, and application of 
pressure, A means to choose a correction rule which should be applied out of a correction rule 
recorded on said correction rule recording device, A system which controls deformation of a throwaway 
tip which consists of a means to amend the 1st predicted value based on a correction rule which 
should be applied, and to obtain the 2nd predicted value, and a means to output the 2nd predicted 
value, and is characterized by controlling a pressing machine by said 2nd predicted value. 
A powder characteristic data recording device which is a system which controls deformation of 
material by which braces molding is carried out using powder-metallurgy processing, such as cemented 
carbide and a cermet, and records the characteristic of powder, such as densities, such as cemented 
carbide and a cermet, and contraction, beforehand. 

A change condition data recording device which records change condition data, such as driving order 
of an upper punch, a lower punch, etc., position control, pressurization control, size, and weight, 
according to a part number of an edge exchange type beforehand. 

A correction rule recording device which records position control of the upper and a lower punch, and 
a correction rule of a braces pressure beforehand. 

A chip deformation data recording means which carries out press forming, measures data of deformation 
after sintering, and is recorded based on said recording device. 

[Claim 2] A system which controls deformation of a throwaway tip performing this correction rule to 
powdered restoration capacity in the system according to claim 1. 

[Claim 3] A system which controls deformation of a throwaway tip performing restoration capacity of 
this powder by a ratio of restoration capacity by the side of restoration capacity by the side of a 
lower punch, a dice, and an upper punch in the system according to claim 2. 

[Claim 4]A system which controls deformation of a throwaway tip, wherein this correction rule amends 
movement magnitude of a lower punch in the system according to claim 1 to 3. 



[Translation done. ] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invent ion] When this invention carries out press forming of cemented carbide, the 
cermet, etc. and manufactures a sintered compact, it relates to the system which performs suitable 
press control for suppressing the modification after sintering. 
[0002] 

[Description of the Prior Art] In manufacture processes manufactured with powder-metallurgy 
processing, such as cemented carbide and a cermet, since said material is hard, less ****** is 
important for it in a grinding process etc. as much as possible. For example, although 11 angle of 
relief, 15 degrees, 20 etc. degrees, etc. are used for a quadrangle and triangle. tabular with the 
throwaway tip (edge-of-a-blade exchange) type chip, It is changed after the unevenness of the density 
at the time of a press sintering, and appears, and various phenomena — a corner does not become a 
predetermined angle, but swell, dent and each neighborhood which should be linear shape essentially 
changes into convex and a concave — appear as angle of relief etc. become large. If the upper and 
lower sides of a chip, each flank, etc. are finish-machined by grinding etc. after sintering, 
although the above-mentioned modification will be removed, since costs, such as grinding, are high, 
various devices which stop deformation are performed. For example, in J P, 5-57497, A, the device which 
raises the thickness accuracy of a cast is proposed with NC powder molding machine. Although the 
direction which generally controlled compacting pressure could attain equalization of product 
strength and was considered to be advantageous with the powder molding machine, it is supposed that 
the thickness accuracy of a product will fall victim with the device which performs such control. The 
manufacturing method which can manufacture easily the special [ a triangle ]-shaped throwaway tip 
used for grooving processing or screw cutter processing with a press is proposed by J P, 11-156606, A. 
[0003] 

[Problem(s) to be Solved by the Invention]. As for the issue which this invention tends to solve, 
shape changes in the thickness direction of a throwaway tip. For example, the thing from which the 
rake face used for the thing which forms the deep breaker and heights for chip treatment in what has 
the big angle of relief of a chip, a rake face, etc., a ball end mill, etc. changes to curved surface 
shape, ** is manufactured by press forming and it is in providing methods, such as braces raised to 
the inside grade of common difference of having performed modification after sintering by the 
grinding process. 
[0004] 

[Means for Solving the Problem] In order that this invention may solve the above-mentioned technical 
problem, it is a system which controls deformation of material by which uses powder-metallurgy 
processing, such as cemented carbide and a cermet, and braces molding is carried out, A powder 
characteristic data recording device which records the characteristic of powder, such as densities, 
such as cemented carbide and a cermet, and contraction, beforehand, A change condition data recording 
device which records, change condition data, such as driving order of an upper punch, a lower punch, 
etc., position control, pressur i zat ion control, size, and weight, according to a part number of an 
edge exchange type beforehand, A correction rule recording device which records position control of 
the upper and a lower punch, and a correction rule of a braces pressure beforehand, Based on said 
recording device, carry out press forming and data of deformation after sintering is measured, Have a 
chip deformation data recording means to record, and it corresponds to the powder characteristic 
corresponding to a part number and said powder characteristic data recording device of a throwaway 
tip, A means to read from a change condition data recording device, and to obtain the 1st predicted 
value of driving order of an upper punch of a pressing machine, and a lower punch, position control, 
and application of pressure, A means to choose a correction rule which should be applied out of a 
correction rule recorded on said correction rule recording device, a means to amend the 1st predicted 
value based on a correction rule which should be applied, and to obtain the 2nd predicted value, It 
is a system which controls deformation of a throwaway tip consisting of a means to output the 2nd 
predicted value, and controlling a pressing machine by said 2nd predicted value. More, when said 
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correction rule is carried out to details to powdered restoration capacity, it carries out to them by 
a ratio of restoration capacity by the side of restoration capacity by the side of a lower punch, a 
dice, and an upper punch and said correction rule amends movement magnitude of a lower punch, It is a 
system which makes a portion which adjusts quantity which makes powder flow for example, from which 
pack density serves as a non-dense according to angle of relief of a throwaway tip with big angle of 
relief etc. re-fill up, makes pack density uniform more, and likes deformation after sintering and 
which is control led to I ick. 
[0005] 

[Embodiment of the Invent ion] Drawin g 1 is system configuration figures, such as data processing of 
this invention, and drawjn&jHs a f | ow 0 f the processing performed by this device. Record of 
contraction which is powder characteristic data, density, etc is accumulated according to each kind 
of material, such as cemented carbide and a cermet, from input devices, such as a keyboard. The part 
number which should be carried out press forming is chosen. Here, corresponding to a part number, the 
data whose deformation is the smallest than a chip deformation data recording means is outputted by 
accumulation of the data of the some times past. Similar shape is chosen when there is no data 
applicable to a part number. The press procedure corresponding to the powder characteristic is 
outputted from a change condition data recording device by collation of these data, and is used as 
the 1st predicted value. From a correction rule recording device, contraction, flowability, tap 
density, etc. concerning the powdered characteristic, especially size are read from the powder 
characteristic data used this time, and it amends based on this correction rule recording device. The 
1st predicted value is amended based on the correction rule according to the above-mentioned powder 
characteristic data, and the' 2nd predicted value is obtained. A pressing machine is controlled by the 
2nd predicted value. 

[0006] Especial ly as said powder characteristic data, as an element concerning size, according to each 
kind of material, such as cemented carbide and a cermet, record of contraction, the density in a 
sintered compact, etc., In the apparent density, tap density and flowability which are the powdered 
characteristic, especially the powder by which the granulation is carried out, it is important, and 
these data is stored. 

[0007] After being controlled by powder characteristic data and a change condition data recording 
device, carrying out braces molding and sintering, the data of sizes (the path of an inscribed 
circle, thickness, corner height, the deformation of each neighborhood, an angle, etc.), weight, etc. 
Is stored in this chip deformation data recording means. For example, SEC43TN (signs, such as a part 
number, are based on JIS B 4120.), Square (S) It is tabular, and 20 degrees, common difference (0 is 
standardized with **25 micron by **25 micron and- thickness (3) =4. 76mm, arid corner height is 
standardized for angle of relief (E) with **13 microns by inscribed circle (4) =12. 7mm. TN is an 
arbitrary sign. The situation of a ball set bore diameter, corner height, thickness, an angle, and 
unevenness of each neighborhood is measured, and a chip deformation data recording means memorizes 
according to a part number. 

[0008] A correction rule recording device amends the procedure of said powder molding press from the 
powder characteristic data used this time. Contraction, flowability, apparent density, etc. 
especially concerning size are read, and it calculates and amends based on this correction rule 
recording device. A pressing machine is controlled by the 2nd predicted value obtained by this. The 
outline of one example of the compression starting point of this invention and a compression end 
point is shown in draw ing 3. From drawing 3 , the compression starting point 3 of a lower punch is set 
as the position below the compression end point 5, and makes space formed of the compression starting 
point 3 and the compression end point 5 the lower cavity capacity S1. Let space formed in the dice 
upper surface (upper punch compression starting point 7) and the compression end point 5 of a lower 
punch be the upper cavity capacity S2. (S1+S2) Capacity turns into capacity with which the powder 
supplied from the feeder shoe etc. is filled up. Next, an upper punch is fast forwarded with NC 
powder press-forming machine, and it is made to descend till the compression halfway point 8. The 
powder which dropped the dice simultaneously and with which ** and S1 were filled up from the 
position 7 to the position 8 is moved compulsori ly. Also in the case of the big chip of angle of 
relief, by moving this powder, powdered pack density becomes more uniform. Next, pressurizing, an 
upper punch is moved to the compression end point 9 and a dice appl ication-of-pressure end point (it 
is the same as the position of the compression end-point 5 of a lower punch), and press forming is 
completed. 

[0009] By these, by fixing a lower punch position especially, the position between the dice in a 
compression end point and an upper punch is fixed, and the thickness of a product becomes uniform. 
Since the compression starting point of the lower punch has become settled on the dice standard in 
this method, Since 1 the fill ration in the end of precursor powder to a cavity is fixed and the powder 
a powder compression amount, especially near the lower punch also flows to the flank side by movement 
of a dice on the other hand, The product where the press density in the portion which equalizes more, 
therefore has not only thickness accuracy but also angle of relief is also equalized and which is 
excellent in the both sides of intensity and thickness accuracy is obtained. If it fabricates in the 
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size which expected the shrinkage amount at the time of sintering using the method of this invention 
of the shrinkage amount at the time of sintering being also fixed, therefore controlling Plastic 
solid density, mold goods fixed t pressed density's ] can be performed so that deformation may be 
lessened and it can control. If it carries out to the halfway of the compression starting point and a 
compression end point on a multi stage story, adjusting the position of the compression halfway 
point, or not being one point, establ ishing two or more points corresponding to the powdered 
characteristic, and interlocking the upper and a lower punch, it can be made homogeneity more. 
[0010] NC powder molding machine which is indicated to JP, 5-57497, A explained by conventional 
technology is enough as the press molding machine used for this invention. That is, the connecting 
lock of an upper base, a die fixed base, and the lower base of each other is carried out with four 
tie rods, and whenever it performs control which stops an up-and-down punch in the place where the 
sum of the output signal of both linear scales reached the preset value, the distance between up-and- 
down punches in a bottom dead point will become fixed. A dice is attached to a die fixed base 
removable, a lower punch fits into this dice, and the filling space in the end of precursor powder 
(S2) is formed. A feeder shoe moves forward here from an evacuating point, and fills it up with the 
end of precursor powder. 

[OOlUThe line of the NC powder molding machine constituted as mentioned above is carried out by full 
automatic operation, and it stores programs combined variously, such as operation order of the upper 
and a lower punch, and a feeder shoe, movement magnitude, movement speed, ram speed, and pressurizing 
tonnage, in the NC unit built in the operator control panel, and chooses a required program as it out 
of it. The powder filling depth which changes according to mold goods, especially the volume ratio of 
the capacity S1 by the side of a lower punch, a dice, and the capacity S2 by the side of an upper 
punch, Inputting conditions, such as thickness after press forming, giving a rotation command to a 
servo motor according to the program which incorporated information, including this etc., and 
performing closed loop control based on the punch position feedback signal from a linear scale, 
compression molding of the powder in a cavity is carried out, and desired mold goods are obtained. 
[0012] 

[Effect of the Invention] As stated above, the making machine of this invention by controlling the 
ratio of the capacity by the side of a lower punch, and the capacity by the side of an upper punch, 
the operation order of the upper and a lower punch, an app I i cat i on-of-pressure procedure, etc., Since 
position control is performed so that a lower punch may be made into a fixed position and a dice and 
an upper punch may become the relation defined beforehand, by powder flow at the time of press 
forming, the density of a Plastic solid becomes uniform and modification after sintering can be 
lessened. 



[Translation done. ] 
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